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PHYSICAL DEVELOPMENT OF VASSAR COLLEGE 

STUDENTS, 1884-1920 

By Mabel Newcomer, Vassar College 



It is a matter of common belief that women are growing larger. In 
order to ascertain whether such a change — or any change — in the 
physical development of women is taking place, the class in statistics 
of the economics department of Vassar College has made a study of the 
physical development of college women over a period of thirty-seven 
years. 

The data for the investigation were obtained from records of the 
department of physical training, covering the period from 1884 to 
1920 inclusive. Those measurements selected, upon consultation 
with the director of physical training, as indicative of the physical 
development of students, and also as comparable through the entire pe- 
riod, were height, weight, girth of waist, and capacity of lungs. The age 
and the number of sports in which the student claimed some proficiency 
were also tabulated as possibly offering a partial explanation of any 
change in development which might be found. Only the records of 
freshmen entering the regular academic course were used, and from 
these only the measurements made during the first physical examina- 
tion, given shortly after the student enters college in the fall, were 
taken. In some instances records have been included which lack one 
or more of the measurements. For instance, none of the 1918 records 
includes the girth of waist, and in 1897 only three measurements were 
recorded for capacity of lungs. Consequently the frequencies vary 
somewhat for the different measurements. The total number of 
records used was 7,077, and in all of these cases the age and at least 
two other measurements were given. 

During the earlier years, 1884-90, the examinations for each year 
were made by a single instructor, but not by the same instructor each 
year, so that there may have been slight variations in the methods of 
measuring employed from year to year. During the thirty years, 
1891-1920, the examinations were made usually by more than one 
instructor in each year; but for the entire period they have been under 
the supervision of the present director of physical education, and there 
is no question as to the uniformity, and consequent comparability, of 
the measurements for this period. 

Both the height and the girth of waist were recorded to the nearest 
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tenth of a centimeter, and the arithmetic means were computed from 
tables in which the class interval was one centimeter. Weights were 
recorded to the nearest quarter of a pound. The measurements were 
grouped in classes of five pounds each for computing the mean. The 
capacity of the lungs was recorded to the nearest cubic centimeter, 
and the average was computed from a table grouping the measure- 
ments in classes of ten cubic centimeters. The averages referred to 
in the text are in each case the averages of five year periods because 
of their greater stability. 

The increase in height for the period covered is considerably more 
than an inch. During the last thirty years the arithmetic mean has 
increased from 160.4 cm. to 163.7 cm., an increase of 3.3 cm. or 1.3 
inches; the median has increased from 160.4 cm. to 163.6 cm. The 
yearly averages show an increase in excess of an inch and a half. 

TABLE I 
ARITHMETIC MEANS OF HEIGHTS OF VASSAR COLLEGE STUDENTS, 1884-1920 



Year 


No. of 
cases 


Mean 
(em.) 


Standard 
deviation 


Year 


No. of 

cases 


Mean 
(cm.) 


Standard 
deviation 


1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 


30 
39 
31 
44 
52 
59 
51 
113 
127 
129 
105 
146 
164 
201 
185 
218 
222 
290 
220 


161.4 
159.7 
158.9 
161.5 
159.9 
160.7 
161.0 
160.4 
160.1 
160.3 
160.9 
160.2 
161.3 
161.2 
161.3 
161.6 
162.0 
162.3 
161.8 


5.8 
5.0 
4.4 
4.7 
4.1 
6.0 
5.1 
5.3 
5.8 
5.5 
5.3 
5.9 
5.3 
5.7 
5.6 
5.8 
5.4 
5.8 
5.7 


1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

Total 


207 
247 
208 
160 
295 
286 
260 
267 
256 
276 
296 
343 
303 
227 
241 
228 
242 
296 


163.0 
162.7 
162.1 
162.6 
162.1 
163.1 
163.2 
162.0 
163.3 
162.8 
163.0 
162.9 
163.1 
162.9 
163.6 
163.9 
163.7 
164.4 


5.7 
5.7 
5.5 
5.7 
5.7 
5.6 
5.5 
5.4 
5.7 
6.2 
5.5 
5.8 
5.3 
5.2 
5.6 
5.3 
5.9 
6.1 


7,064 


162.4 


5.7 



TABLE II 
ARITHMETIC MEANS OF HEIGHTS OF VASSAR COLLEGE STUDENTS AVERAGED BY 
FIVE-YEAR GROUPS, 1884-1920 



Years 


No. of cases 


Mean 
(cm.) 


1884-1890 


306 
620 
990 
1,172 
1,268 
1,474 
1,234 


160.5 


1891-1895 


160.4 


1896-1900 


161.5 


1901-1905 


162.4 


1906-1910 


162.6 


1911-1915 


163.0 


1916-1920 


163.7 







The increase in weight is also marked, being six and one-half pounds 
in the last thirty years. The arithmetic mean has increased from 
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118.2 pounds in the years 1891-95 to 124.7 in 1916-20. The medians 
for the same periods are 117.1 and 123.4 respectively. These measure- 
ments include the weight of the examining robe, which is at present one 
pound and two ounces. These robes weighed slightly more in the 
earlier years. 

TABLE III 
ARITHMETIC MEANS OF WEIGHTS OF VASSAR COLLEGE STUDENTS, 1884-1920 





No. of 


Mean 


Standard 




No. of 


Mean 


Standard 


Year 


cases 


(pounds) 


deviation 


Year 


cases 


(pounds) 


deviation 


1884 


30 


123.8 


8.7 


1903 


207 


124.6 


7.5 


1885 


39 


115.7 


6.4 


1904 


246 


123.1 


7.4 


1886 


31 


114.1 


5.3 


1905 


209 


121.4 


7.8 


1887 


44 


118.5 


5.6 


1906 


161 


124.3 


7.3 


1888 


53 


118.4 


6.6 


1907 


295 


123.6 


7.5 


1889 


58 


119.1 


6.2 


1908 


282 


122.4 


7.9 


1890 


51 


117.0 


5.5 


1909 


265 


124.4 


8.0 


1891 


113 


118.0 


6.5 


1910 


266 


122.8 


7.5 


1892 


127 


116.6 


5.4 


1911 


257 


126.4 


9.3 


1893 


127 


119.2 


6.1 


1912 


277 


125.2 


7.8 


1894 


106 


117.3 


6.4 


1913 


299 


124.8 


7.3 


1895 


147 


119.5 


6.9 


1914 


341 


122.1 


6.8 


1896 


164 


118.9 


6.5 


1915 


307 


124.3 


7.1 


1897 


197 


118.9 


6.3 


1916 


227 


124.5 


7.0 


1898 


186 


118.7 


7.6 


1917 


239 


122.3 


6.4 


1899 


217 


121.9 


7.7 


1918 


229 


124.4 


6.9 


1900 


223 


121.9 


6.8 


1919 


242 


126.1 


7.0 


1901 


282 


120.9 


7.2 


1920 


296 


125.8 


6.9 


1902 


220 


121.3 


7.4 










Total 


7,060 


122.5 


7.4 



TABLE IV 

ARITHMETIC MEANS OF WEIGHTS OF VASSAR COLLEGE STUDENTS AVERAGED BY 

FIVE-YEAR GROUPS, 1884-1920 



Years 


No. of cases 


Mean 
(pounds) 


1884-1890 


306 
620 
987 
1,164 
1,269 
1,481 
1,233 


118.1 


1891-1895 


118.2 


1896-1900 


120.3 


1901-1905 


122.2 


1906-1910 


123.5 


1911-1915 


124.4 


1916-1920 


124.7 







The girth of waist does not show this regular increase. In fact there 
is a fairly steady decrease in this measurement from 1884 to 1904, and 
a regular increase from 1904 to 1920. The change in the type of 
clothing worn, together with the increase in weight, readily account 
for the recent increase; but neither of these explains the decrease of the 
first twenty years. The only explanation which suggests itself is that 
the earlier type of college woman was less subservient to fashions than 
those during the later years when higher education of women had 
become more widespread. The increase in 1916-20 over 1884-90 is 
just nine-tenths of an inch; and the increase over 1901-05 is nearly 
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two inches. The arithmetic mean is 62.9 cm. for 1884-90. It drops 
to 60.2 in 1901-05 and rises again to 65.2 in 1916-20. The median 
for the same years is 62.6, 59.5, and 64.8 respectively. 

TABLE V 
ARITHMETIC MEANS OF GIRTH OF WAIST OF VASSAR COLLEGE STUDENTS, 

1884-1920 





No. of 




Standard 




No. of 


Mean 


Standard 


Year 


cases 


(cm.) 


deviation 


Year 


cases 


(cm.) 


deviation 


1884 


30 


65.2 


4.6 


1903 


206 


60.5 


4.9 


1885 


39 


63.2 


3.6 


1904 


248 


59.0 


4.8 


1886 


31 


62.7 


6.4 


1905 


208 


60.0 


4.6 


1887 


44 


62.7 


4.3 




160 


61.5 


5.4 


1888 


53 


62.9 


3.8 


1907 


293 


61.2 


5.5 


1889 


59 


62.7 


3.9 




283 


61.0 


5.1 


1890 


51 


62.1 


4.9 


1909 


267 


63.8 


5.5 


1891 


112 


63.0 


4.5 


1910 


263 


63.3 


5.0 


1892 


127 


62.6 


3.6 


1911 


254 


63.8 


4.9 


1893 


127 


62.7 


4.0 


1912 


274 


63.9 


5.2 


1894 


107 


62.5 


5.1 


1913 


297 


63.9 


4.5 


1895 


146 


62.7 


4.4 


1914 


340 


65.4 


4.4 


1896 


160 


59.6 


4.2 


1915 


307 


65.6 


5.0 


1897 


199 


60.2 


4.1 


1916 


227 


65.6 


4.7 


1898 


183 


60.9 


4.8 


1917 


239 


64.9 


4.3 


1899 


216 


61.2 


4.8 


1918 








1900 


223 


61.0 


4.4 


1919 


240 


65.1 


4.4 


1901 


283 
220 


60.6 
60.8 


4.5 

4.5 


1920 


296 


65.3 


4.1 




















Total 


6,812 


62.7 


5.1 



TABLE VI 
ARITHMETIC MEANS OF GIRTH OF WAIST OF VASSAR COLLEGE STUDENTS AVER- 
AGED BY FIVE-YEAR GROUPS, 1884-1920 



Years 


No. of cases 


Mean 
(cm.) 




307 
619 
981 
1,165 
1,266 
1,472 
1,002 


62.9 




62.7 




60.6 




60.2 




62.2 




64.5 




65.2 







The measurements of lung capacity are of doubtful value. The 
measurements of the spirometer often vary considerably for the same 
individual. Also, there have been changes in the type of spirometer 
used, and there is no record of when these changes were made. The 
wide fluctuations in the measurements during the earlier years, par- 
ticularly from 1894 to 1898, can be attributed only to faults of measure- 
ment, probably through some defect of the spirometer. With the 
last twenty years, however, there is more regularity; and the same 
increase is apparent here that is found in the other measurements. 
The arithmetic mean increases from 166 cc. in 1901-05 to 180 cc. in 
1916-20. The median increases in this same period from 164 cc. to 
179 cc. 



980 



American Statistical Association 



[32 



TABLE VII 
ARITHMETIC MEANS OF CAPACITY OF LUNGS OF VASSAR COLLEGE STUDENTS, 

1884-1920 





No. of 


Mean 


Standard 




No. of 


Mean 


Standard 


Year 


cases 


(CO.) 


deviation 


Year 


cases 


(cc.) 


deviation 


1884 


30 


177 


32 


1903 


208 


170 


23 


1885 


39 


168 


23 


1904 


247 


169 


23 


1886 


31 


154 


24 


1905 


206 


169 


27 


1887 


44 


156 


32 


1906 


161 


166 


26 


1888 


53 


148 


28 


1907 


295 


167 


24 


1889 


59 


156 


28 


1908 


283 


169 


25 


1890 


51 


161 


29 


1909 


264 


169 


24 


1891 


108 


149 


34 


1910 


265 


167 


26 


1892 


127 


164 


28 


1911 


256 


169 


27 


1893 


126 


159 


32 


1912 


263 


168 


26 


1894 


107 


96 


36 


1913 


300 


180 


25 


1895 


147 


119 


32 


1914 


339 


172 


27 


1896 


160 


117 


28 


1915 


304 


174 


25 


1897 


198 


100 


21 


1916 


226 


179 


24 


1898 


3 


62 


10 


1917 


239 


179 


27 


1899 


55 


158 


27 


1918 


225 


176 


26 


1900 


223 


159 


22 


1919 


241 


182 


27 


1901 


282 


161 


24 


1920 


293 


182 


26 


1902 


218 


161 


23 










Total 


6,676 


164 


32 



TABLE VIII 
ARITHMETIC MEANS OF LUNG CAPACITY OF VASSAR COLLEGE STUDENTS, AVER- 
AGED BY FIVE-YEAR GROUPS, 1884-1920 



Years 


No. of cases 


Mean 
(cc.) 


1884-1890 


307 
615 
639 
1,161 
1,268 
1,462 
1,224 


159 


1891-1895 


138 


1896-1900 


130 


1901-1905. 


166 


1906-1910 


168 


1911-1915 


173 


1916-1920 


180 







The very considerable increase in all of these measurements, as well 
as the uniformity of growth, leaves no reasonable doubt that there has 
been a decided increase in the physical development of Vassar College 
students. Accepting this, two questions at once present themselves. 
First, are these changes typical of all women? Second, what is the cause 
of such growth? Such data as are available indicate that such changes 
are typical of college women, at least.* 

The investigation does not show why there has been such an increase, 
although certain conclusions may safely be drawn from the results. 
The mean age of entering students has decreased from 19.0 years in 

* More limited investigations were made at Stanford University and at Smith College last year. That 
made at Stanford University was of the heights of entering women students for a period of thirty years. 
(Mosher, C. D., "Concerning the Size of Women." California State Journal of Medicine, Feb., 1921.) 
The Smith College investigation covers both heights and weights, beginning with the class of 1903. 
{New York Herald, May S, 1921.) Both of these show results for the period and measurements covered 
very similar to the Vassar College investigation. 
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1891-95 to 18.2 years in 1916-20. This fact indicates that an even 
greater increase in physical development would be found if the cases 
were grouped and studied according to age. The change in age of 
entrance is not great, however, and at all times is closely concentrated 
around eighteen years. Of the entire 7,077 cases, 6,009 fall in the 
three years over 17 and under 20; and 6,805 in the five years over 16 
and under 21. 

There is no record of race, which might have a marked influence on 
size, further than that offered by birthplace, which is entirely inade- 
quate. The number of foreign born is always small, and a large part 
of these are of American stock. 

A study of residence was made as perhaps throwing some light on 
the problem. It has been suggested that the number of students from 
western states was perhaps increasing, and that western students might 
be larger. Two groups were chosen: those students in college in 
1890-91, which includes most of those students entering from 1887 to 
1890, and those in college in 1920-21, or those entering from 1917 to 
1920. The following distribution (Table IX) was found, showing a 
slight shift westward. These changes seem too small to be significant. 
Further, it might be noted that the height of the Vassar student is 
slightly greater throughout than that of the student at Stanford, where 
the proportion of western and eastern students is very nearly reversed. 

TABLE IX 
PERCENTAGE DISTRIBUTION OF STUDENTS ACCORDING TO RESIDENCE, 1890-91 

AND 1920-21 



States 


1890-91 


1920-21 




18.5 

46.4 

19.4 

4.5 

1.4 

4.5 

.5 

.5 

4.1 

.5 


20.4 




47.0 




15.1 


West North Central 


4.9 




4.4 




1.4 


West South Central 


.7 




1.7 




2.3 




2.0 







The study of the number of sports in which the students engaged 
offers a positive contribution to the problem. Beginning in 1896 the 
students were asked to state in what sports they had engaged regu- 
larly before entering college, and a record has been kept of these. 
Although the interpretation of this question doubtless varies greatly 
with individuals, there is no reason to expect more cases of overstate- 
ment of the number of sports in recent than in earlier years, and the 
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regularity and the size of the increase cannot be ignored or explained 
otherwise than as indicating a decided increase in the number of sports 
engaged in. And it seems reasonable to suppose that this is an impor- 
tant factor in the increase in size — how important is a matter to be 
determined by instructors in physical education and by others. In 1896- 
1900, 26.5 per cent of the students reported no sports at all, whereas 
in 1916-20 those reporting no sports constituted 0.6 per cent of the 
whole. The maximum number of sports reported by any student in 
the earlier period was eight; in the later, seventeen. 



table x 

AVERAGE NUMBER OF SPORTS ENGAGED IN BY VASSAR COLLEGE STUDENTS, 1896- 
1920, BY FIVE-YEAR GROUPS 



Years 


No. of cases 


Mean 


1896-1900 


992 
1,167 
1,272 
1,482 
1,236 


2.0 


1901-1905 


3.1 


1906-1910 


3.9 


1911-1915 


6.3 


1916-1920 


9.2 







Whether such increases in physical development will continue is an 
interesting matter for speculation: but it is for speculation only until 
the causes of increase are more definitely ascertained. 



